A patient developed right-side pleural effusion secondary to perforation of the superior vena cava by a catheter which had been inserted seven days previously through the left internal jugular vein.
CASE REPORT
A 66-year-old white male with chronic obstructive bronchopulmonary disease and chronic cor pulmonale, was admitted to the Reanimation Unit of our hospital in hypercapnic coma. A naso-tracheal tube was inserted in order to start treatment with mechanical ventilation. At the same time, a 16 G x 140 mm Abbocath-T (Teflon) catheter was inserted, via the left internal jugular vein, and a plain X-ray of the chest showed adequate positioning ( Figure 1 ). Blood aspiration and fluid infusion through this catheter met no resistance, and the central venous pressure measurements through it were satisfactory.
The patient's progress was satisfactory and he was extubated on the seventh day. Daily chest X-rays had been unremarkable until the seventh day, when a right-sided pleural effusion was seen ( Figure 2 ). This effusion increased over the following 24-48 hours, coinciding with a worsening of the patient's clinical condition; mechanical ventilation was reinstituted. Prior to re-intubation, thiopental sodium (250 mg) was administered via the internal jugular vein catheter, yet no hypnotic effect was observed. The catheter was thereupon tested. Air and later, with some difficulty, a serous fluid were aspirated. On withdrawing the catheter about 3 to 4 cm, venous blood was aspirated without difficulty. As perforation of the superior vena cava was suspected, the catheter was removed completely. A repeat dose of thiopental sodium was administered via a peripheral vein, with immediate hypnotic effect, and the patient was re-intubated and mechanical ventilation reinstituted. Thoracocentesis was immediately performed, yielding 1530 ml of a serous fluid which looked like the fluid aspirated through the catheter. A control chest X-ray showed the pleural effusion The aspirated fluid was analysed, together with plasma samples collected at the same time ( Table 1 ). The total volume infused from the time the effusion was detected on the seventh day to the moment the catheter was withdrawn and thoracocentesis performed was approximately 2400 ml 5OJo dextrose in water with potassium chloride 90 mEq, diethylaminoethyl-theophylline 2.5 g and cimetidine 1.7 g.
The patient's condition improved rapidly and he was extubated after 38 hours, and discharged from hospital 9 days later. DISCUSSION The best evidence that a catheter has perforated any structure is an X-ray film with radio-opaque contrast medium injected via the catheter. Yet other data, both clinical and analytical, can lead to a diagnosis of certainty. In our case, perforation was suspected when the administration of an adequate dose of a barbiturate lacked any hypnotic effect, and when testing by aspiration through the same catheter yielded only air and, with more difficulty, a serous fluid, while blood was aspirated when the catheter was withdrawn about 3-4 cm at which time its tip was probably again within the vessel lumen. The fluid aspirated via thoracocentesis had the same serous appearance as that aspirated via the catheter and the glucose and potassium levels were much higher than those in plasma, and corresponded to the composition of the perfusate.
Furthermore, the fact that the pleural effusion was only right-sided, without associated mediastinal enlargement or clinical signs of cardiac tamponade, leads us to suppose that the catheter tip must have perforated the superior vena cava and the mediastinal parietal pleura of the right lung, its tip remaining free within the pleural space. Once drained via thoracocentesis, and after withdrawal of the catheter, the effusion did not recur, thus confirming the diagnosis.
In our case, we initially considered the possibility of pneumonia with parapneumonic effusion, as the detection of the effusion coincided with a positive culture of the bronchial aspirate with K. Pneumoniae. However, the absence of fever, the good clinical state of the patient and the rapid accumulation of the effusion were inconsistent. We believe that the greatest obstacle to the diagnosis of perforations caused by venous catheters, especially when late, is the fact that one does not think of them. In addition in critically ill patients, there may be other causes to account for the patient's symptoms and signs. Immediate vena caval or myocardial perforation by a catheter occurs rarely and is usually associated with rigid catheters. Late perforation occurs more frequently and the appearance of symptoms and signs is highly variable. I -3 It is assumed that the catheter tip may advance 2-3 cm with movement of the arms, shoulders or neck.4-6 In our case, the perforation was most probably late and must have happened about the seventh day, coinciding with the pleural pain possibly due to irritation of the pleura by potassium chloride and X-ray evidence of a pleural effusion. We believe that the perforation was facilitated by the somewhat rigid consistency of the catheter and by its placement via the left internal jugular vein which directed its tip towards the wall of the superior vena cava.
Perforations of the great veins resulting in pleural effusion without cardiac tamponade, usually have a good prognosis, when diagnosed and treated promptly .7,8. Therefore, it is mandatory to check periodically that catheters remain within the vessel lumen, whether they are used for infusion of fluids or central venous pressure monitoring.
